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AbstrACt
Objective To explore how health education received by 
patients with acute coronary syndrome (ACS) and type 2 
diabetes mellitus (T2DM) influences patients’ self-efficacy 
and self-management and changes in behaviour at, and 
following, hospital discharge.
Design This study used a convergent mixed methods 
design.
Participants Twenty-one participants with completed 
surveys and interviews at discharge and home follow-up 
were included in the analysis.
setting At a coronary care unit of a major hospital in 
Shanghai, China.
results Most participants (n=17) did not perceive 
they had sufficient education or ability to manage both 
conditions. More concerning was that most participants 
(n=16) reported low self-efficacy in the management 
of ACS symptoms. Three major themes were identified: 
self-management of ACS and T2DM represents a complex 
interplay between individual self-efficacy, knowledge and 
skills, as individuals navigate shifting self-management 
priorities due to perceived condition severity; the social 
environment is integral to lifestyle and behaviour change 
and managing multiple health conditions requires body 
and mind systems’ harmony.
Conclusions The inpatient education received did not 
enhance participants’ confidence to manage either 
condition on discharge. While an unhealthy lifestyle was 
embedded within social roles and norms, some social 
activities, such as square dancing, positively influenced 
health behaviour. Culturally appropriate education for 
Chinese people with diabetes and ACS should contain 
information on maintaining mind and body harmony. 
Family members should be involved in formal education.
IntrODuCtIOn
Patients presenting with multiple chronic 
conditions are frequently encountered 
within clinical practice, often experiencing 
poorer health outcomes than those with a 
single condition.1 Acute coronary syndrome 
(ACS) and type 2 diabetes mellitus (T2DM) 
often present as comorbid diseases that 
require coordinated management and health 
education.2 3 Comorbidities have a significant 
impact on treatment regimens and self-man-
agement. Patients with both ACS and T2DM 
prioritise self-management of the more seri-
ously perceived comorbid condition, and 
the self-management and recovery trajectory 
is a complex process for patients with both 
diseases.2 3
The prevalence of T2DM in patients 
with ACS ranges from one in four4 to more 
than 50%.5 Globally, patients with ACS and 
diabetes have more severe types of coro-
nary lesions compared with those without 
diabetes.6 Mortality for patients with ST 
segment elevation myocardial infarction 
strengths and limitations of this study
 ► Within China, this is the first mixed methods study 
to examine the impact and the experiences of health 
education received by patients with comorbid acute 
coronary syndrome and type 2 diabetes mellitus.
 ► Within this unique setting, the findings of this study 
inform recommendations for the design of health 
education for Chinese patients with multiple health 
conditions, nuanced to their unique cultural context 
and values.
 ► The use of both qualitative and quantitative methods 
facilitated an exploration of patients’ perceptions of 
their abilities and management behaviours. By con-
necting elements of survey and clinical outcomes 
data (quantitative) with interview data (qualitative) 
at two time points, a richer understanding of how 
behaviours (risk factors) change from hospital to 
community was uncovered.
 ► The study was conducted at a major hospital in 
Shanghai and represents a small number of main-
ly male participants. The findings may therefore be 
transferable to other similar settings or conditions 
but are not generalisable to the population in the 
positivist sense. Further research on women with 
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(STEMI) and diabetes was significantly higher compared 
with those experiencing STEMI only (8.5% vs 5.4%).7 
Moreover, patients with ACS and diabetes have a 50% 
increase in long-term mortality compared with patients 
with ACS without diabetes.8
ACS and T2DM are often associated with similar or 
related risk factors including low physical activity, obesity, 
smoking and high sugar and fat intake.9 However, patients 
with both ACS and T2DM report difficulty and confusion 
integrating lifestyle changes and treatment regimes.2 3 
Health education is established as an essential compo-
nent in the treatment of patients with ACS and T2DM 
with goals focusing on transforming risk factors by devel-
oping a healthy lifestyle, combined with self-management 
to achieve targeted clinical outcomes.10 11 Education 
programmes for patients with ACS and T2DM attempt 
to increase patients’ confidence and management skills 
rather than simply educating them about the disease 
process and value of healthy living.3
Social cognitive theory emphasises the importance 
of developing patient self-efficacy by supporting and 
sustaining self-management of chronic conditions.12 
Self-efficacy, or an individual’s belief in their potential 
ability to manage their symptoms, can motivate them 
to overcome barriers to behavioural change.13 Higher 
levels of self-efficacy are associated with better atten-
dance in cardiac rehabilitation,14 increased maintenance 
of medication, diet and physical activity regimes.15 16 
Perceived self-efficacy is also a predictor of future health 
status.15 16 Furthermore, self-efficacy and self-manage-
ment behaviour also directly impact glycaemic regulation 
among patients with T2DM.17
However, low self-efficacy and multiple health condi-
tions have been found to be barriers for active self-manage-
ment or accessing self-management support resources.18 
This is particularly relevant to patients with ACS and 
T2DM, as previous research has identified concerns with 
self-efficacy and confidence to perform self-management 
behaviours.19 Patients may also experience a sense of 
hopelessness and fatigue after an ACS event,19 further 
exacerbating their ability to self-manage.
Self-management is a common construct in patient 
education settings and refers to patient engagement 
in activities related to medical regimen adherence, 
symptom monitoring, psychosocial regulation and life-
style change.20 The successful self-manager takes respon-
sibility, is knowledgeable and active in using knowledge 
to make decisions related to their health.21 22 For patients 
experiencing comorbid disease, the barriers to self-man-
agement include lack of knowledge, poor access to care 
and inadequate contact with health professionals,23 as 
well as low self-efficacy and lack of social support.24
Diabetes self-management education and support is 
proposed as the cornerstone of care and management 
for all people with diabetes and is necessary to prevent 
or delay complications.25 Similarly, patients with ACS 
also require support during their cardiac rehabilitation 
and recovery period, particularly when discharged from 
the hospital.26 Earlier pilot studies suggest that cardi-
ac-diabetes self-management programmes may improve 
knowledge, self-efficacy and self-management behaviours 
among patients with T2DM following an ACS event,27 28 
but further research is required.
The challenge for individuals to manage two or more 
diseases is substantial2 3 and may require a re-evaluation 
of their disease care goals and self-management needs.2 
Lifestyle guidelines and recommendations provided to 
patients with T2DM following an ACS event are often 
presented separately for each disease and not tailored to 
comorbid disease.2 29 When discharged from the hospital, 
this can cause confusion and uncertainty regarding 
disease management priorities and strategies for patients 
with comorbid disease.23
Within China, health education is provided princi-
pally during the hospital admission with limited support 
provided within the community. Currently, health educa-
tion provided to patients presenting with ACS and T2DM 
focuses on prescribed topics that reflect the content 
specified by current Chinese guidelines.30 However, 
there has been little research investigating patients’ expe-
rience from the hospital into the community and little 
is known about the influence of health education on 
self-efficacy and self-management of patients with these 
comorbidities.3
Aim
The aim of the study was to explore patients’ perceptions 
of their abilities to manage (quantitative data on self-ef-
ficacy, health behaviours, clinical outcomes; qualitative 
interviews about risk management behaviours) their 
comorbid conditions as they experienced education and 
recovery and then returned to their homes and commu-
nities (qualitative interviews in community). The focus 
on perceptions of abilities to manage aspects of their 
conditions combined with the need to develop or main-
tain key health behaviours critical to both conditions 




A convergent mixed methods design31 32 was used, with 
data being collected at a similar time point (see figure 1). 
Aspects of the survey (quantitative) relating to specific 
health behaviours such as diet regulation, medical treat-
ment and physical exercise influenced the questions 
posed in interviews (also relating to health behaviours, 
diet regulation, medical treatment and physical exer-
cise) (qualitative). The quantitative data (survey and 
patient healthcare record review) were initially analysed 
and reported on separately33 and then the integration of 
aspects of survey and patient healthcare record (involving 
coding of data into further classifications of groups) with 
the textual data of the interviews,34 supported the devel-
opment of meta-inferences. Weighting of data, in this 
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Figure 1 Flowchart of the implementation of a convergent mixed methods design for this study. Adapted from: Lewis, J. 
(2011). Mixed methods research. In S. Jirojwong, M. Johnson, & A. Welch (Eds.), Research methods in nursing and midwifery: 
Pathways to evidence-based practice (pp. 268–285). Oxford: Oxford University Press. Reference [1]: Liu, X. L., Wu, C. J., Willis, 
K., Shi, Y., & Johnson, M. The impact of inpatient education on self-management for patients with acute coronary syndrome and 
type 2 diabetes mellitus: a cross-sectional study in China. Health Educ Res. 2018;33(5):389–401. doi: 10.1093/her/cyy023. A: 
Analysis conducted using NVivo Matrix and Query function bringing three data sets together. QUAL, qualitative study; Quant, 
quantitative; VAS, visual analogue scale.
presentation of the findings, was towards the qualitative 
data, not previously reported (see figure 1).
A convenience sample of patients with ACS and T2DM, 
reflecting the same participants on quantitative measures 
of behaviour, with their interview data on discharge from 
hospital and up to 4 weeks following discharge, provided 
a unique perspective of these individuals transitioning 
from hospital, where behaviours can be well controlled 
(eg, diet, medication), to uncontrolled environments 
within the participants’ homes and local communi-
ties where healthy behaviours can be challenged. This 
mixed methods approach has provided an opportunity 
to examine how changes in behaviours are initiated 
and sustained into the community (qualitative element) 
within a background of quantifiable data on perceptions 
of education received, ability to self-manage and clinical 
outcomes.
This research was approved by the Human Research 
Ethics Committee (HREC), Australian Catholic Univer-
sity (2016–148R) and the HREC, Tenth People’s Hospital 
of Tongji University (SHSY-IEC-3.0/16-20/01) and was 
conducted in accordance with ethical principles set out 
in the Helsinki Declaration.35
setting and sample
The study was conducted at a major hospital in Shanghai, 
China. The inclusion criteria were: index diagnosis of 
ACS and T2DM, over 18 years of age and able to under-
stand, speak and write Mandarin Chinese. Patients 
with severe debilitating medical or related conditions, 
for example physician-diagnosed persistent muscle 
spasms, cognitive problems or severe mental illness were 
excluded. Initially, the survey reported in this study was 
sent to a non-probability sample of participants. An item 
in the survey asked participants if they were interested in 
being interviewed on discharge and up to 4 weeks after 
discharge from the hospital. 166 patients with ACS and 
T2DM were invited and 160 patients (160/166, 96.39%) 
were willing to participate in the survey. For the qualita-
tive component, it was expected that a sample of between 
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20 and 30 participants would be required.31 32 Of the 160 
respondents who completed the survey, 68 participants 
were asked if they were interested in being interviewed 
at two later time points and a convenience sample of 21 
participants consented to be interviewed. The findings 
from this subset are reported here.
Data sources
Surveys
Within the survey, perceptions of education that had 
been received were measured using a visual analogue 
scale (VAS) ranging from 1 (little or no education) to 
100 (comprehensive education). Diabetes knowledge was 
measured using the Chinese version of Diabetes Knowl-
edge Scale (C-DKS);36 self-efficacy was measured using 
the Chinese versions of the Acute Coronary Syndrome 
Response Index (C-ACSRI) (attitudes subscale only)37 and 
the Diabetes Management Self-Efficacy Scale (C-DMSES). 
The C-DMSES included items about self-management and 
behavioural changes, such as blood sugar monitoring, 
regular foot inspection, diet regulation, medical treat-
ment, physical exercise and weight management.38 All 
scales demonstrate satisfactory reliability and validity.36–38
Interviews
The interviews were conducted using semistructured 
schedules (see online supplementary appendices 1 and 
2) to ensure participants’ focus on perceptions of the 
education they had received, their understanding of their 
conditions and management and their perceptions of 
actual or expected behavioural change associated with 
their comorbid disease. The telephone interview focused 
on how participants were managing their health condi-
tions at home.
Patient healthcare record review
A patient healthcare record review tool (including patient 
demographics, admission history, admission diagnosis, 
physical examinations, laboratory tests and treatment) 
was developed to assist data collection after participants 
were discharged from the hospital. Inter-rater reliability 
was satisfactory and is described in detail elsewhere.33
Procedures
Following initial consent, participants were invited to 
complete the self-administered survey, which was admin-
istered 1 day before hospital discharge. An item in the 
survey asked participants to express interest to be inter-
viewed for the study. If so, they were invited to partici-
pate in a semistructured interview conducted prior to 
discharge, followed by a telephone interview up to 4 
weeks later.
Initial interviews were conducted at a mutually agree-
able location within the hospital and ranged from 16 to 47 
min. The follow-up telephone interviews were somewhat 
shorter (range 4–22 min). All interviews were conducted 
by a male registered nurse researcher, fluent in Mandarin 
Chinese. They were digitally audio recorded and tran-
scribed verbatim.
Data analysis
Quantitative data were analysed using the Statistical 
Package for the Social Sciences (SPSS) V.22. Descriptive 
statistics were used to describe demographic variables 
and responses on different scales. A cut-off point of 
5039 40 on the VAS for health education was used to classify 
participants as having received limited (≤50) or sufficient 
(>50) education. A cut-off point of 439 40 was used to clas-
sify participants with inadequate (≤4) or adequate (>4) 
diabetes knowledge (range 0–8). These cut-off points 
were informed by research using similar instruments in 
other samples.39 40
For the purposes of providing meaningful groups for 
data integration, participants were classified in terms of 
high (≥15) or low (<15) level41 ACS symptom manage-
ment self-efficacy (range 0–20). Similarly, cut-off points 
of 150 were used to group participants into high (≥150) 
or low (<150)41 level diabetes self-management self-effi-
cacy (maximum score 200). Also, patients were grouped 
into normal or below HbA1c<6%. Quantitative data were 
reclassified into categories or groupings.
The first five interviews, including five face-to-face inter-
views and five telephone-based follow-up interviews, were 
transcribed in full in Chinese and translated into English 
for all research team members. The remaining interviews 
were transcribed and coded in Chinese and were reviewed 
and validated by a second bilingual researcher (Chinese 
and English). Regular meetings with all researchers 
enabled questioning of any potential assumptions.
Interview data were analysed using thematic anal-
ysis.42 43 Initially, an open coding process was used, with 
codes entered into NVivo 11 (QSR International, 2017).44 
Then, use of NVivo software enabled integration of qual-
itative and quantitative data45 by systematically matching 
interview data to demographic or clinical outcomes data 
(eg, gender, body mass index and HbA1c) and informa-
tion from survey responses. Quantitative scores for scales 
were given qualitative categories (sufficient or limited 
education) (qualitative text codes) for the purposes of 
segmenting interview data based on groupings. Meta-infer-
ences were brought together through matrix approaches 
within computer software NVivo 11,34 44 and then through 
exploration using the query function. For example, we 
compared participants with high C-DMSES scores with 
their interview transcripts describing how they managed 
their diet, exercise or blood glucose monitoring to those 
with low C-DMSES scores. Finally, narrative reporting of 
the new themes captured during this process represented 
the meta-inferences (see figure 1).
Data integration
At the study design level, qualitative data were linked with 
quantitative data, in terms of the timing of data collection 
and the complementary nature of the data being collected. 
The quantitative data were used to analyse how health 
education influences patients’ knowledge, their self-effi-
cacy abilities and key ACS and T2DM outcome measures 
and complemented the qualitative data collected through 
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Table 1 Characteristics of participants
N(%) Mean± SD
Gender
  Female 3 (14.3) –
  Male 18 (85.3)
Age (years)
  35–44 3 (14.3)
  45–54 2 (9.5)
  55–64 8 (38.1) 60.6±11.6
  65–74 6 (28.6)
  75–84 2 (9.5)
Diagnosis
  NSTEMI 12 (57.1)
  STEM 7 (33.3)
  Unstable angina 2 (9.5)
  Hypertension 17 (81.0) –
  Hyperlipoidaemia 3 (14.3)
  Atrial fibrillation 2 (9.5)
  Artificial knee joint 1 (4.8)
  Hepatic adipose 
infiltration
1 (4.8)
Diagnosed with T2DM (years)
  0–5 10 (47.6)
  6–10 5 (23.8) 7.7±6.0
  11–15 4 (19.0)
  16–20 2 (9.5)
BMI (kg/m2) – Median, 25.1; IQR, 23.7 
to 29.9 (BMI from one 
participant missing)
HbA1c (%) – 7.8±1.7 (HbA1c one 
participant’s data missing)
LDL (mmol/L) – 2.3±0.9 (LDL two 
participants’ data missing)
C-DKS (total 8)
  <4 0 median, 7; IQR, 6 to 7
  ≥4 21 (100.0)
C-DMSES (total 200)
  <150 13 (61.9) 137.2±34.1
  ≥150 8 (38.1)
VAS scores (BL) – 58.3±24.8
VAS scores (HD) – 47.1±27.2
Data reported here were obtained from the survey and patient 
healthcare record review reported in detail elsewhere.33
BL, education relating to blood sugar problems; BMI, body mass 
index; C-ACSRI, Chinese version of Acute Coronary Syndrome 
Response Index; C-DKS, Chinese version of Diabetes Knowledge 
Scale; C-DMSES, Chinese version of Diabetes Management Self 
efficacy Scale; HbA1c, glycosylated haemoglobin; HD, education 
relating to heart disease; HD, education relating to heart disease; 
LDL, low-density lipoprotein; NSTEMI, non-ST-elevation myocardial 
infarction; STEMI, ST-elevation myocardial infarction; T2DM, type 2 
diabetes mellitus cholesterol; VAS, visual analogue scale.
patient interviews, to better inform the social context 
influencing behavioural change. At the methods level, a 
merging approach was used to bring the two databases 
together for analysis and comparison.46 Qualitative data 
were collected drawing on parallel questions included in 
the three standardised scales, which means quantitative 
data were collected using a series of scales and qualita-
tive data were collected from patients using an interview 
schedule that is made up of parallel and similar ques-
tions.31 For example, items (nutrition, physical exercise 
and weight, medical treatment and blood sugar check) 
about the self-management changes from the C-DMSES 
were included in the follow-up interview schedule. At 
the level of interpretation and reporting, two kinds of 
data were compared, participants’ scores on the scales 
with text data from their interview transcripts.43 Finally, a 
narrative approach was used to report integrated quanti-
tative and qualitative results on a theme-by-theme basis,31 
(see figure 1).
rigour
During the interview, notes on important points were 
taken. Interviewing techniques, questions and the coding 
tree were checked by all four researchers. Interviews were 
conducted until data saturation was achieved when no 
new themes or ideas were identified.47 To ensure consis-
tency survey and interview data were collected by a single 
researcher. The healthcare record review tool was piloted 
by two authors and demonstrated high inter-rater reli-
ability.33 Regular meetings with all team members enabled 
questioning of any potential assumptions.
Patient and public involvement
The final published paper will be provided to all partici-
pants by email (where participants have requested). Patients 
and/or the public were not involved in the study design.48
results
Participant characteristics
Most patients with ACS and T2DM (166/160, 96.4%) 
were willing to participant in the survey; however, six 
patients that met the selection criteria declined to partic-
ipate (four females, two males). Of the 160 survey partici-
pants, 68 participants were asked if they were interested in 
being interviewed, of whom most were male (n=47, 69%). 
However, less than a third consented to be interviewed 
(n=21, 31%) of which a large majority was male (n=18, 
86%). Quantitative data were used from a subset of 18 
males and 3 females who completed the initial survey and 
participated in the interviews. Participants ranged in age 
from 35 to 79 years and had been diagnosed with T2DM 
for between 0.5 and 20 years (see table 1).
Connecting perceived health education, knowledge to 
perceived self-management self-efficacy
In order to understand the experiences and perspectives 
of participants with high and low self-efficacy or suffi-
cient and limited health education, the participants were 
divided into eight groups (see table 2): only four partic-
ipants (A, B, E, J) (in Group 1 and Group 5) reported 
both receiving sufficient education (VAS score >50) and 
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Table 2 Grouping of the participants (A–U)
ACS related self-efficacy Diabetes related self-efficacy
Scores Patient Scores Patient
Group 1 High self-efficacy (C-ACSRI 
score ≥15) with sufficient 
cardiac education (VAS score 
>50)
A, B, E, J Group 5 High self-efficacy (C-DMSES 
score ≥150) with sufficient 
diabetes education (VAS score 
>50)
A, B, E, F, G, J, K, 
O, Q
Group 2 High self-efficacy (C-ACSRI 
score ≥15) with limited cardiac 
education (VAS score ≤50)
O Group 6 High self-efficacy (C-DMSES 
score ≥150) with limited 
diabetes education (VAS score 
≤50)
Group 3 Low self-efficacy (C-ACSRI 
score <15) with sufficient 
cardiac education (VAS score 
>50)
F, I, L, Q, R Group 7 Low self-efficacy (C-DMSES 
score <150) with sufficient 
diabetes education (VAS score 
>50)
I, L, M, R, S, T
Group 4 Low self-efficacy (C-ACSRI 
score <15) with limited 
cardiac education (VAS score 
≤50)
C, D, G, H, K, M, 
N, P, S, T, U
Group 8 Low self-efficacy (C-DMSES 
score <150) with limited 
diabetes education (VAS score 
≤50)
C, D, H, N, P, U
All interview data were segmented into these combinations to further examine the textual data using the matrix and query function of Nvivo.
ACS, acute coronary syndrome; C-ACSRI, Chinese version of Acute Coronary Syndrome Response Index; C-DMSES, Chinese version of 
Diabetes Management Self efficacy Scale; VAS, visual analogue scale.
believed they had high self-management self-efficacy in 
both ACS and diabetes. Most of the participants (n=17), 
did not perceive they had sufficient education or abilities 
to manage both conditions. More concerning was that 
most participants (Groups 3–4) (16/21), reported low 
self-efficacy in managing ACS symptoms, while reporting 
they received limited or sufficient education. This study 
used matrix approaches within NVivo 11 to segment the 
qualitative data based on specific groups of participants’ 
(educational level by self-efficacy) and their interview 
responses or textual data, demonstrating expansion and 
divergence.
Analysis of the quantitative data provided some under-
standing of the education and knowledge received by 
participants and how this was related to their perceived 
ability to manage either their ACS symptoms or their 
diabetes. These data were then integrated within the 
major themes identified through the qualitative anal-
ysis (included in the indicative quotes provided). The 
narrative integration of the quantitative and qualitative 
data also provided an important context to explore the 
behavioural changes from the inpatient setting into the 
community.
thematic analysis with data integration
Three major themes and seven subthemes were identified 
(see table 3).
theme 1: self-management of ACs and t2DM represents a 
complex interplay between individual self-efficacy, knowledge 
and skills
A key finding was that participants’ self-management was 
a dynamic and complex process, including an interplay of 
factors relating to threat and health priorities. Within this 
theme, two subthemes were identified.
Subtheme 1: optimal self-management is difficult to attain and 
maintain requiring knowledge of disease and health threat and 
prioritising of treatment and healthy behaviours, often with no 
symptoms
Participants emphasised the difficulties in achieving 
metabolic control, exercise and adopting a healthy life-
style, in their follow-up interviews.
Managing a condition with concealed symptoms and/or 
feeling well
Participants with low self-efficacy were more likely to 
report that they neglected their condition, particularly for 
diabetes. As the most common symptom of diabetes is ‘no 
symptoms’, feeling well could be viewed as a point whereby 
good behaviours were lost or becoming ‘off guard’, which 
could also be seen in the confidence displayed from 
‘being stable’ which was a time for not ‘strictly’ adhering 
to advice, as Participant I with low self-efficacy, notes:
‘But sometimes these problems are ignored when I 
feel better, it is easier to ignore when my health con-
ditions were relatively stable, easier to be off guard. 
I don't think it's necessary to strictly follow the phy-
sician's advice when my health conditions were rela-
tively stable.’ (Patient I, interview in hospital)
Whether feeling good or being stable, these situations 
were seen as an opportunity to deviate from recom-
mended treatment or behaviour, with the potential to 
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Table 3 Themes and subthemes
Themes Subthemes
Self-management of ACS and T2DM 
represents a complex interplay between 
individual self-efficacy, knowledge and 
skills
Optimal self-management is difficult to attain and 
maintain requiring knowledge of disease and health 
threat and prioritising of treatment and healthy 
behaviours, often with no symptoms
(1) Managing a condition with concealed 
symptoms and/or feeling well
(2) Identifying cardiac symptoms and 
seeking medical attention
(3) Blood glucose self-monitoring
(4) Diet regulation
(5) Regular physical exercise
A critical cardiac event motivates a strong desire to live 
longer and well and manage their diabetes
Social environment is integral to lifestyle 
and behaviour change
Healthy and unhealthy behaviours were formed and 
sustained through social interaction and support within 
the local community
Family as a support and decision-making system
Managing multiple health conditions 
requires body and mind systems 
harmony
‘Three Brothers’: familial inheritance and close 
interrelations exist between ACS, T2DM and 
hypertension
‘Human body like a factory (system)’: Health was 
achieved by forming an harmonious state
Balancing the use of both eastern and western 
medicine to manage multiple conditions.
ACS, acute coronary syndrome; T2DM, type 2 diabetes mellitus.
Identifying cardiac symptoms and seeking medical attention
For ACS, participants with high C-ACSRI scores, who 
perceived they received more cardiac health educa-
tion, were more likely to initiate their own help-seeking 
behaviours when needed. But participants with low 
C-ACSRI scores indicated a lack of awareness of symptom 
recognition and treatment for an ACS event. For example, 
Patient N who perceived he received limited health 
education and had low self-efficacy in ACS symptom 
management, said:
‘I never thought I would have heart disease, even 
when I had severe chest pain. I thought it was just 
muscular spasm or nerve pain.’ (Patient N, interview 
in hospital)
blood glucose self-monitoring
Six participants who perceived they received sufficient 
health education or had high self-efficacy described 
having lower or ‘normal blood glucose’ during the inter-
views. However, participants generally reported that 
they did not check their blood glucose level regularly 
at home, even those participants who bought a glucom-
eter machine. Those participants without a glucometer 
at home reported that they only checked their blood 
glucose when they visited the hospital. Patient O with a 
high C-DMSES score stated that he checked his blood 
glucose once per half year due to health insurance 
coverage, thus necessitating that he manages his health 
conditions by his ‘feelings’:
‘Basically did not [check the blood sugar level]. I 
rarely came to the hospital because we don’t have 
health insurance cover for going to see doctors in 
the outpatient clinic here. I would go for regular 
check-ups about every half a year when I go back to 
Yangzhou. I now monitor my health by my own feel-
ings.’ (Patient O, interview at home)
Most participants did not monitor their blood glucose 
level unless they were unstable. Ongoing blood glucose 
self-monitoring is often recommended for individuals 
with diabetes who are using insulin and the method and 
frequency of self-monitoring should reflect their indi-
vidual circumstances and aims of treatment.49
Diet regulation
Participants reported several strategies to manage diet 
although they also identified that this was difficult to 
achieve. Reducing the food amount especially carbohy-
drates and sugar as well as reducing salt intake (‘light diet’) 
and meat (‘more vegetables instead of meat’) were commonly 
reported. Even so, some participants with low C-DMSES 
scores were less likely to adopt a healthy diet at home. For 
example, Patient L described knowing that he needed to 
reduce his salt intake but he did not adhere to this:
‘They know my taste is heavy [I like salt]. When …
the food [is] on [the] dining table, I said I was not 
hungry. Then I would add some salt into the dishes 
when they finished eating.’ (Patient L, interview in 
hospital)
regular physical exercise
Despite the benefits of physical exercise, 11 participants 
who perceived they received limited health education or 
had a low C-DMSES score, did not undertake regular exer-
cise describing lack of motivation, poor health conditions 
 on S
eptem









pen: first published as 10.1136/bm






8 Liu X-L, et al. BMJ Open 2019;9:e029816. doi:10.1136/bmjopen-2019-029816
Open access 
and unwillingness or fear of exercise. However, after expe-
riencing an ACS event, participants were more likely to 
exercise and most participants described that they would 
increase their intensity of exercise gradually at home. As 
one participant with limited health education and low 
C-DMSES score, notes:
‘It is impossible for me to run for two hours daily. I 
will increase my exercise level gradually.’ (Patient N, 
interview at home)
Subtheme 2: a critical cardiac event motivates a strong desire to 
live longer and well and manage their diabetes
ACS is an acute life-threatening condition and most 
participants were more motivated to change their life-
style and improve their self-management of diabetes after 
experiencing an ACS event. The desire to live longer is 
illustrated in the following quote:
‘In order to live longer and live well…saving [my] life 
is the most important thing for me’ (Patient P, inter-
view in hospital)
ACS was described by most participants as a ‘serious 
consequence’ of having diabetes. Participants presented 
that they should pay more attention to diabetes as they 
were ‘already sick’ or found diabetes could lead to serious 
cardiac problems. For example, Patient N who perceived 
he received limited health education and had low self-ef-
ficacy, described that:
‘I didn’t feel any symptoms…so I didn’t control it [di-
abetes] at all. However, I should pay more attention 
since I am already sick [have ACS]. Now I am seri-
ous when looking at the health problems and the life 
habits [I] need to pay more attention.’ (Patient N, 
interview in hospital)
theme 2: social environment is integral to lifestyle and 
behaviour change
Participants described ACS and diabetes-related healthy 
and unhealthy behaviours and lifestyle changes were 
always intricately linked to their social environment. 
Within this theme, two subthemes were identified.
Subtheme 1: healthy and unhealthy behaviours were formed and 
sustained through social interaction and support within the local 
community
While participants understood the need to change their 
lifestyle, they identified the impact of social factors on 
attempts to adopt health promoting behaviours. For 
example, Patient J who received sufficient health educa-
tion and had high self-efficacy, described the work culture 
where social occasions that promoted poor diet, related 
to his occupation, were frequent:
‘I was the purchasing department manager, purchas-
ing department had a lot of social events, the custom-
er if you did not have a meal with the customer, he 
would worry about his business, (you) have to go to 
these business dinners… Eating very greasy food; I do 
not eat at the restaurant now, oil, [artificial] colours 
too much.’ (Patient J, interview in hospital)
Some health promoting behaviours, such as exer-
cise were part of socialising within their local commu-
nity. One example discussed by participants is square 
dancing, which is very popular in China, particularly for 
elderly people. For example, Patient O who perceived he 
received sufficient diabetes education described he had 
adopted square dancing with an appropriate intensity as 
their daily exercise training:
‘I usually do some dancing with music with other old-
er persons for about one to one and a half hours in 
.[the]…park in the morning. It is around eight …to 
nine o’clock or nine thirty after breakfast. At around 
a quarter past seven after dinner, I have 2 hours danc-
ing on the square.’ (Patient O, interview in hospital)
Participants also discussed the difficulty of smoking 
cessation and related this to social norms, particularly 
for participants with low self-efficacy. Patient L with low 
self-efficacy discussed the different environments of the 
hospital and home and how this could result in a return 
to smoking after discharge:
‘I haven’t smoked for a week since being in the hos-
pital. But being at home is different. It is mainly due 
to the environment, which is very important. If every-
one around me doesn’t smoke, I can stop smoking. 
However, it is difficult to quit smoking when everyone 
else still smokes.’ (Patient L, interview in hospital)
Subtheme 2: family as a support and decision-making system
Chinese culture has strong familial ties with family 
members and this was evident among all participants. 
Family ‘supervision’ was perceived as very important for 
helping individuals change unhealthy habits even for 
participants with high perceived diabetes management 
self-efficacy, for example, Patient Q described that:
‘I need family supervision, especially men, my wife su-
pervises me, first to change the bad habit of smoking, 
I have not drank wine for a long time…. some par-
ties, playing cards, these cannot be changed but now, 
completely [do] not attend. Family supervision is very 
important; develop good habits, maintain good hab-
its, and change bad habits’. (Patient Q, interview in 
hospital)
Family members were involved in the decision-making 
about seeking medical treatment, particularly for patients 
with perceived limited health education or with low 
perceived self-efficacy. For example, Patient S described 
that:
‘My children always told me go to the hospital, I do 
not want to go to the hospital because I do not know 
which department that I need to visit, I have this dis-
ease [diabetes] and also have that [heart disease]. I 
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do not like to go to the hospital, I just like to endure it 
and it’s okay for me.’ (Patient S, interview in hospital)
theme 3: managing multiple health conditions requires body 
and mind systems harmony
Participants described that maintaining harmony was an 
important concept to understanding and managing their 
multiple health conditions. Harmony is a cultural value for 
Chinese society and it is one of the key elements of Tradi-
tional Chinese medicine (TCM) that leads to good health.50 
Within this theme, three subthemes were identified.
Subtheme 1: ‘Three Brothers’: familial inheritance and close 
interrelations exist between ACS, T2DM and hypertension
Participants who perceived they received sufficient health 
education were more likely to have a sophisticated under-
standing of their health conditions. For example, Patient 
J who perceived he had received sufficient health educa-
tion refers to his conditions—ACS, T2DM and hyperten-
sion— as the ‘three brothers’ to describe the link between 
the conditions as well as the connection to the inheri-
tance of genetic predisposition to the conditions. The 
three brothers analogy also implies that the conditions 
are closely connected to each other and share common 
features (similar risk factors).
‘My… trouble is inherited from my father, family dis-
ease, diabetes, hypertension, and another one is coro-
nary heart disease. People call them ‘three brothers’, 
I have them all.’ (Patient J, interview in hospital)
Many participants described that ACS and hyperten-
sion were the complications of T2DM, and the conse-
quences of atherosclerosis or arteriosclerosis within blood 
vessels were considered just like ‘corrupting the mechanical 
piping system’ as described by Patient Q who perceived he 
received sufficient health education.
‘Pipeline corrosion is a strong corrosion, the cor-
rosion [of blood sugar] slowly leads to vascular cor-
rosion, then the blood vessels are not very smooth, 
along with high fat in blood vessels are more and 
more narrow, therefore the blood flow is small, but 
the pressure is big, and the blood supply to the heart 
is insufficient’. (Patient Q, interview in hospital)
Subtheme 2: ‘Human body like a factory (system)’: Health was 
achieved by forming an harmonious state
One important Chinese health belief is the holism prin-
ciple which emphasises harmony within the universe, such 
as disturbing the balance or harmony within nature will 
result in illness according TCM and Taoism.46 Restoring 
‘Harmony within the human body system’ is an important 
approach to resolving the health concerns. As Patient Q 
described that:
‘Our endocrine system and circulatory system, the 
human body consist of several systems, such as cardi-
ac, brain and vascular system, nervous system, like a 
factory there are a lot of systems, mechanical system, 
computer system…functions of one system and coop-
erate with other systems and then no problems, this 
can be an harmonious whole.’ (Patient Q, interview 
in hospital)
Subtheme 3: balancing the use of both eastern and Western 
medicine (WM) to manage multiple conditions
TCM typically uses non-invasive and natural therapies 
such as herbal medicine, but western medicine (WM) 
is perceived as using more invasive or chemically based 
treatments such as surgery or pharmaceuticals.51 Partici-
pants emphasised that treatment of ACS and T2DM was 
based on WM, but they also did describe preferring TCM 
products in the early stages of an illness. For example, 
Patient J described that:
‘My two friends asked me to choose conservative 
treatment, I said it was best [to] not put the heart 
stent [in]. Heart stents in foreign countries have 
been less popular, they say your condition is not very 
severe, should use conservative treatment.’ (Patient J, 
interview in hospital)
Moreover, the complications of diabetes, such as 
peripheral vascular disease, prompted patients to 
engage in various health practices. But participants who 
perceived they received limited health education or with 
low perceived self-efficacy, were more passive when using 
both TCM and WM. Patient U describes when WM failed 
then tried TCM (or vice-versa):
‘[Diabetic foot] I went to see western medicine first 
and [they] did not cure [the foot], then [I went to 
receive] traditional Chinese medicine.’ (Patient U, 
interview in hospital).
DIsCussIOn
This study aimed to explore how the health education 
received by patients with comorbid ACS and T2DM, influ-
enced their self-efficacy, self-management and behaviour 
changes on discharge and follow-up at home. Most of the 
participants in this study were male. The prevalence of 
ACS is lower for females than males and the percentage 
of females diagnosed is reported as 23%.52 Moreover, 
female patients with ACS have a poorer prognosis 
including higher mortality than men,53 as well as tending 
to be older at presentation.54
Health education and perceived self-efficacy remain 
essential factors in supporting self-management behaviours 
among people with ACS and T2DM. Both self-manage-
ment and changes in behaviour among patients with ACS 
and T2DM were influenced by the individuals’ priori-
ties, social roles and norms and cultural values. In addi-
tion, maintaining harmony was an important concept to 
understanding and managing multiple health conditions 
among Chinese patients with ACS and T2DM. The find-
ings of this study are similar to those of another qualitative 
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study that conducted focus group interviews with patients 
with T2DM following a recent ACS event.2 Patients with 
both ACS and T2DM reported difficulty integrating life-
style changes and treatment regimes and needed tailored 
support after discharge from the hospital.2 Support avail-
able to this sample was mostly related to family support 
rather than other local health services.
Providing ongoing education and regular follow-up 
with patients and their family are essential,2 25 including 
ongoing measurement of patients’ self-efficacy and their 
achievement of goals.25 Within this sample of study partic-
ipants with both ACS and T2DM, only four participants 
perceived they received sufficient education and believed 
they had high self-efficacy to manage their conditions, 
even though all participants had adequate diabetes 
knowledge. Further to this just over half of the partici-
pants with either sufficient or limited diabetes education 
reported low diabetes self-management self-efficacy or 
potentially that they may not be able to manage their 
diabetes. Similarly, a very high proportion (16 of 21) 
of participants reported low self-efficacy in relation to 
managing ACS symptoms with either limited or sufficient 
cardiac education.
In this study, although many participants had had 
diabetes for a significant number of years (mean 8 years), 
the damage to blood vessels caused from poor lifestyle or 
diabetes management, was made acutely aware to partic-
ipants when they experienced their ACS event. When 
participants either had no symptoms or when they felt 
well, they stopped doing the required behaviours, or they 
perceived the threat was diminished.55 In one way, experi-
encing the ACS event, may be creating for the first time, 
the level of threat (or perceived severity of condition) 
that should have been understood when the individual 
was first diagnosed with T2DM.56 Educational interven-
tions should consider how these approaches could be 
adapted to deliver educational messages that unmask the 
real threat to health of diabetes and related poor lifestyle 
factors.
Participants reported that social interaction influ-
enced them, including positive as well as negative effects. 
Specifically, social activities, such as square dancing were 
reported as beneficial for participants. Dancing is an 
appropriate exercise promoting regular physical activity 
and improving patients’ clinical outcomes among patients 
with diabetes.57–59
Social influences were also a barrier for participants 
to change their unhealthy behaviours, such as smoking. 
The high prevalence of smoking in China within the 
community makes it difficult to quit as described by many 
participants. Chinese smokers are aware of the benefits 
of quitting smoking to protect their children’s health 
and health education could emphasise this potential.60 
Moreover, community-based or national antismoking 
campaigns are urgently needed.61
ACS, T2DM and hypertension, referred to as the 
‘Three Brothers’ provides a platform for focusing treat-
ment and self-management to include hypertension as 
an important third, related, somewhat less emphasised, 
condition. These three conditions highlight the inheri-
tance of genetic predisposition and the close connection 
to each other in terms of risk factors and required lifestyle 
change.62 Familial risk factors among these three health 
conditions further support the need for a family-ori-
ented approach to health education. Family-oriented 
educational interventions consider the context in which 
the health condition occurs, including the familial risk 
factors,63 and are recommended.
Traditionally, Chinese people emphasise harmony within 
the universe and disturbing the balance or harmony within 
nature will result in illness.50 The aim of medicine is to 
restore the balance of Yin and Yang within the body.64 To 
achieve these, individuals have to follow a healthy life-
style, spiritual toning and other approaches to keep all the 
elements in life in balance.64 For Chinese patients, health 
professionals should consider the use of maintaining mind 
and body harmony and analogies of systems (whole body) 
to promote engagement by participants.
The study was conducted at one major hospital in 
Shanghai and represents a small number of participants 
who are mainly male. The findings may therefore be 
applicable to other similar samples or contexts or condi-
tions, but do not represent findings that are generalisable 
to the population. Significantly more females declined 
to participate in the interviews. Total 68 participants (21 
females and 47 males) were asked if they were interested 
in being interviewed at two later time points. Only 3 of 
the 21 females (14.3%) consented to be interviewed. As 
female patients with ACS have a poorer prognosis and 
tend to be older at presentation than men,54 our find-
ings primarily reflect the perceptions of men. Further 
research that investigates the perceptions of women with 
T2DM and ACS is recommended. The follow-up inter-
view time of participants was up to 4 weeks, while several 
studies have demonstrated that changes in behaviour may 
occur from 2 to 8 months.65 Studies conducted at regular 
intervals over a 12-month period are recommended.
Validity (legitimation)
Although there are numerous aspects of validity (legiti-
mation)66 67 to be considered in mixed methods studies, 
we highlight five specific aspects of importance to this 
specific study. Meta-inferences were brought together 
through matrix approaches within computer software 
NVivo 1134 44 to segment the data based on groupings 
and then through exploration using the query function, 
specific groups of participants’ (educational level by 
self-efficacy) interview responses or textual data could 
be examined, demonstrating expansion and some diver-
gence31 in the two sets of data. Narrative reporting of the 
new themes captured during this process represents the 
meta-inferences. Commensurability approximation (use 
of both worldviews of quantitative and qualitative) was 
supported by the diversity of the authors and team. Our 
team consisted of bilingual researchers (2), qualitative 
researchers (3) and quantitative researchers (3), with 
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researchers having multiple roles. Sample integration was 
supported with a single sample where both quantitative 
and qualitative data were directly integrated for analysis 
and reporting.66 67 Pragmatic legitimation was verified by 
the pattern of behaviour changes and the influences on 
these changes that were demonstrated within the find-
ings.66 67 Finally, integration has occurred at design, anal-
ysis and reporting phases of this study.
Expansion of information was evident in the qualita-
tive data versus quantitative data, with complex under-
standings of the relationship between ACS, diabetes and 
hypertension being described by participants within a 
familial context. Divergence of the data sets was found 
in relation to specific behaviours that were described 
within the quantitative data and then the qualitative data, 
where behaviour is embedded within the context of the 
social environment. For example, although participants 
were not smoking in the hospital, this changed when 
interacting within a community where smoking is a social 
norm. Overall there was confirmation, within the quanti-
tative and qualitative data, of the lack of perceived ability 
to manage both conditions within the home environ-
ment, particularly relating to ACS and the ongoing diffi-
culties that lifestyle changes required of the participants.
COnClusIOn
The limited inpatient education experienced by these 
participants was not found to be supportive of the partic-
ipants’ confidence to manage either their diabetes or ACS 
on discharge. In particular, very low self-efficacy was evident 
in relation to managing symptoms and seeking help relating 
to ACS, and this should be a major focus of any educa-
tion programme. Healthy lifestyle changes such as square 
dancing provided a positive socially enhanced behaviour. 
Health education programmes, that deliver culturally-ap-
propriate content for Chinese people (particularly men) 
experiencing both diabetes and ACS, should consider the 
use of the need to restore and maintain mind and body 
harmony after an ACS event, include family members and 
the ‘Three Brothers’ (ACS, T2DM, hypertension).
Community-based public health programmes, which 
deliver appropriate messages on the seriousness of the 
hidden effects of smoking and high sugar diets or diabetes 
on cardiovascular health, are urgently needed. Further 
research, testing these constructs within an educational 
intervention is recommended.
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